Key indicators: single-crystal X-ray study; T = 295 K; mean (B-O) = 0.007 Å; R factor = 0.020; wR factor = 0.051; data-to-parameter ratio = 11.4. 
Related literature
For background to borate compounds and their applications, see: Burns et al. (1995) ; Chen et al. (1985) ; Zhao et al. (1990) ; ; Sun, Zhou et al. (2010) . For isotypic structures, see: Belokoneva et al. (2002) for Ln [B 4 O 6 (OH) 2 ]Cl (Ln = Pr, Nd).
Experimental
Crystal data Symmetry codes:
Data collection: SMART (Bruker, 2001 ); cell refinement: SAINT (Bruker, 2001); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: DIAMOND (Brandenburg, 2011) and ATOMS (Dowty, 2004) ; software used to prepare material for publication: SHELXL97.
Comment
Borate compounds have been extensively studied due to their variety of fundamental building blocks and crystal structure types (Burns et al., 1995) , as well as their successful industry applications as nonlinear optical materials, e.g. β-Ba(B 2 O 4 ) (BBO) (Chen et al., 1985) and LiB 3 O 5 (LBO) (Zhao et al., 1990) . Besides alkali metals and alkaline-earth metals , rare-earth elements become highlighted with being introduced into the borate system in order to obtain multifunctional materials with the distinctive luminescence properties of rare-earth elements. Belokoneva et al. (2002) claimed that Ln(B 4 O 6 (OH) 2 )Cl (Ln = Pr, Nd) exhibits excellent nonlinear optical properties. But the atomic coordinates of its cerium analogue have not been reported until now. Herein, we report the crystal structure of Ce(B 4 O 6 (OH) 2 )Cl determined from single-crystal X-ray diffraction data, including the sites of hydrogen atoms.
The crystal structure of Ce(B 4 O 6 (OH) 2 )Cl is characterized as a layered strcuture of polyborate sheets parallel to (001)( Fig. 1 & 2 groups compose a borate tetramer as a fundamental building block (FBB) (Fig. 2) (Burns et al., 1995) . The FBBs share their common oxygen vertices to form a zigzag borate chain running along the [110] direction. The zigzag chains are further interconnected with each other by sharing their common O-corners, resulting in a two-dimensional layer with 9-membered rings within the layer. The 9-membered ring has a nearly equilateral (about 7.00 Å) triangular motif (Fig. 2) . The Ce atoms just reside at the center of 9-membered rings and adopt a 10-coordination with the surrounding eight oxygen and two chlorine atoms, forming a 1-6-3 crown-shaped polyhedron (Fig. 2) . The two-dimensional layers stack along the [001] direction and are linked by Ce and Cl atoms as well as hydrogen bonds to form the three-dimensional crystal structure (Fig. 1) . It is interesting that all boron and oxygen atoms (except for OH terminals) lying in the nearly planar sheets of polyborates lead to their isotropic atomic parameters significantly smaller than as-expected usually. For example, the isotropic atomic parameters of boron atoms are distributed in the range of 0.0062 (10) 
Experimental
The title compound, Ce(B 4 O 6 (OH) 2 )Cl was synthesized by using a hydrothermal method during our systematically exploiting rare earth borates (Sun, Zhou et al., 2010) . Typically, a mixture of Ce 2 O 3 (0.33 g), CrCl 3 .6H 2 O (0.80 g), H 3 BO 3 (2.00 g) and 2 ml distilled water with molar ratio of Ce: Cl: B = 1: 9: 32 was prepared, and transferred into a Teflon-lined stainless-steel autoclave (30 ml in volume), then heated to and kept at 468 K for three days. Transparent, colorless crystals of the title compound were obtained by filtration, rinsed with distilled water several times, and dried in desiccators. Optical examination and powder X-ray diffraction (PXRD) analyses were used to identify the phases of the solid products.
Refinement
The hydrogen positions were obtained from the difference Fourier map and refined via fixing the bond distance of d(OH) = 0.82 (2)Å with the donator of coordinated oxygen atoms. Moreover a common variable was set for the isotropic atomic displacement parameters of all hydrogen atoms during the refinement. 
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